The structure and electrochemistry of battery technologies is well established but is inadequate for anticipated future needs (e.g., [1, 2] ). One aspect that has not been examined thoroughly is exactly how the materials change during cycling between charging and discharging modes. Most studies of these processes rely on electrochemical measurements and indirect assumptions of the processes that are actually involved. The structural changes that occur have been assumed to make certain systems unusable but if the dimensions of the device are changed or if the morphology of the materials involved is reduced, these materials may become of interest, especially if combined with other candidate materials, e.g., in SnO 2 /Sn or Sn/C composites.
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The use of operando techniques in the transmission electron microscope (TEM) allow, in principle, changes to be monitored as a process proceeds and the structure and chemistry is characterized. The systems that have been most extensively studied using this approach are primarily nanowires and thin sheets that may have application to the improvement of lithium-ion batteries (LIBs); examples include Si [3] [4] [5] [6] , Ge [7] , SnO 2 [8] and Sn [9] as nanowires, MoS 2 [10] as thin films, and Ge/Si [11] , Sn/SnO 2 [12] , or SnO 2 /C [13] as composite materials or just crystalline/amorphous core shell composites of the same material [14] .
In the studies described in this paper, a Nanofactory STM holder has been used to carry out the initial lithiation experiment in an FEI Tecnai F30 TEM operated at 300 kV [8] . Other manufacturers now offer similar holders, but the restriction to open half-cells that rely on solid or ionic liquid electrolytes is beginning to be appreciated as a real limitation. The initial experiments are therefore being extended using the CINT Discovery platform, which allows the observation of electrochemical processes in a liquid (e.g., commercial electrolyte) environment and can be optimized for different holders and different microscopes.
Examples of results obtained from such studies are shown in Figures 1 and 2 for the in-situ lithiation of MoS 2 : Figure 1 shows the basal planes edge on, while in Figure 2 these planes are in plan view. The talk will also consider how in-situ TEM can reveal the advantages of using Sn nanowires rather than Si as alternatives to C [15] .
